Multinational enterprises (MNEs) geographically distribute their research and development (R&D) activities to source foreign knowledge that is critical to feed the innovation process with valuable inputs developed in different locations, as well as to adapt their technology to new markets. However, literature suggests that, in spite of the establishment of foreign R&D subsidiaries in selected hostcountries, MNEs face serious challenges in accomplishing these tasks. Building on international business and migration studies, we argue that ethnic inventors play a role in alleviating these challenges, by acting as a bridge between their countries of origin (CoO) and the MNE headquarters. Using USPTO data on global collaborative patents assigned to US-based MNEs operating in knowledge-intensive industries over the period 1975-2009, our empirical analysis shows that ethnic inventors from a given CoO foster the integration of knowledge emanating from that CoO in the intra-corporate innovation process. Further analyses demonstrate that this effect is bounded to knowledge developed within the MNE, confirming the superior role of firms compared to external market mechanisms in the transfer of knowledge across borders. Finally, contrary to our theoretical predictions suggesting that ethnic inventors also play a role in facilitating the adaptation and exploitation of MNE's technology in their CoO market, we find no significant evidence of such an effect.
Introduction
The global mass migration of skilled workers represents a huge trend in today's economy (OECD, 2017) . The overall number of high-skilled migrants to OECD countries increased from 12 million in 1990 to 28 million in 2010 (Kerr et al., 2016) , and comprises an increasing percentage of total migrant flows in all these countries except for the US (Kerr et al., 2017) . Data releases by the US Citizenship and Immigration Services (USCIS) department highlight that, in the last years, applications for H-1B work visas in the United States (US) have systematically exceeded the program's available approvals. These high skill migrants are also arriving from a wider range of origin countries, a condition that seems to yield development benefits (Alesina, et al., 2016) .
This phenomenon has generated debate about the policies that both origin and destination countries should adopt to regulate this flow of valuable human capital. The availability of migrant skilled workers coupled with the shortage of domestic human capital in many advanced economies (Boeri et al., 2012) has also changed managerial practices related to the global sourcing of talent.
Multinational enterprises (MNEs) are a major factor driving high skilled migration as they increasingly redeploy talent hired in one country across their global network of subsidiaries (Lewin et al., 2009 ).
The outcome of this trend is evident in patent data, which show that a substantial share of patents assigned to US companies have been developed by teams involving ethnic inventors, i.e. inventors based in the MNE home-country (in this case, the US) and characterized by a foreign ethnicity (Kerr and Kerr, 2018) . Recent literature has also documented that such inventors are disproportionately involved in particular types of global collaborative patents 1 , referred to as ownethnicity collaborative patents, which "exhibit a specific match between the ethnicity of the US-3 based inventor and the foreign region in which the other members of the inventor team are located" (Kerr and Kerr, 2018: 2) . Further, when these skilled workers are deployed in the country of their ethnicity, "local employees with returnee managers file disproportionately more US patents" (Choudhury, 2016: 585) . Based on this evidence, it seems relevant to explore the following research question: How do own-ethnic inventors 2 contribute to intra-MNE knowledge creation?
International Business (IB) literature suggests that MNEs geographically distribute their R&D activities both to source foreign knowledge that is critical to feed the innovation process with valuable inputs from different locations (knowledge integration), and to exploit their technological assets in new geographical markets (knowledge exploitation) (Kuemmerle, 1999; Cantwell and Mudambi, 2005) . However, the accomplishment of these tasks is neither immediate nor effortless.
For instance, it has been demonstrated that MNEs face serious challenges in integrating foreign
technology (Teece, 1981; Gupta and Govindarajan, 2000) because the transfer and assimilation of sticky and causally ambiguous knowledge across long distances is difficult even within the internal organizational network (Polanyi, 1966; Szulanski, 1996; Zander and Kogut, 1995) . Similarly, the exploitation of MNE knowledge in a foreign market is based on adaptation processes that require knowledge of the foreign market, which is unlikely to be gained without a sufficient degree of embeddedness in the foreign country's institutional context (Meyer et al., 2011) .
Building on migration studies (Meyer and Brown, 1999; Meyer, 2001; Levitt and Jaworski, 2007; Docquier and Rapoport, 2012; Nowicka, 2014) , we argue that own-ethnic inventors could serve a bridging function between their country of origin (CoO) and the MNE headquarters. There is some evidence that "return migrants act as a 'bridge' to transfer knowledge from the MNE headquarters to the local employees working for them" (Choudhury, 201: 585) , but this evidence is drawn from 4 "a relatively small sample […] in a single-firm setting" (Choudhury, 2016: 608) leading to potential biases and limited generalizability. We extend this finding by investigating this potential bridging effect in the opposite direction, i.e. from the own-ethnic inventor's CoO to the MNE headquarters, using a broad sample of global collaborative patents. Furthermore, we explore this bridging function both in the context of knowledge integration and knowledge exploitation.
Specifically, we posit that thanks to the unique ties that bind them to their CoO, own-ethnic inventors can facilitate knowledge integration from their CoO, thereby improving access to, and re-use of valuable knowledge that is deeply embedded in the CoO. In other words, they serve to ameliorate the well-known barriers to the transfer of sticky knowledge (e.g., von Hippel, 1994; Szulanski, 1996) . Moreover, we investigate whether own-ethnic inventors can promote MNE knowledge exploitation in the CoO market. Previous literature has widely documented that MNEs devote significant R&D efforts to adapt particular products, processes, functions or procedures to foreign market conditions to exploit their technological assets across borders, either externally or internally (i.e., for instance by supplying new technology to their own production facilities abroad) (Dunning and Lundan, 2009 This seems to suggest that own-ethnic inventors are effective carriers of knowledge, but not of business or market information (Cowan et al., 2000) . This finding provides some preliminary insights into the recent debate on the content of diffusion flows activated by highly skilled migrants (Lissoni, 2018) .
More generally, our study contributes to the nascent stream of literature on the contribution of highly skilled migrants to the knowledge creation processes of MNEs (Choudhury, 2016) . In doing so, it answers to the recent call for greater consideration of the role of firms in studies on migration (Kerr et al., 2015) , a role that future research should continue to explore given that firms, and particularly MNEs, are key actors in determining and directing highly skilled migration flows.
Background and prior literature

High-skill migration
Human migration dates back to the dawn of humanity, but modern large-scale migration mainly dates to the last two centuries. Nowadays, the destinations for virtually all high skill migrants 3 are OECD countries (boxes 1 and 2 in Table 1 ). As the economies of most destination countries became more technology-and knowledge-intensive, their demands for labor changed accordingly.
By the late twentieth century, virtually all OECD countries faced shortages of high skill labor and 6 they put in place policies for attracting highly-skilled migrants (Doomernik, et al., 2009): employment-based, occupation-driven and human-capital oriented (Koslowski, 2014) . The former policies allow migrants to remain in the destination country if they are able to secure and provide documentation of appropriate work status. Occupation-driven policies admit migrants who are qualified in occupations that the government decides are in short supply. Finally, human-capital oriented policies screen migrants based on their skills and qualifications, typically using these to award points. These policies affect the international distribution of high skill migrants across countries, thus favoring higher concentrations in specific occupations. For example, foreign-born individuals made up 27 percent of all physicians and surgeons and more than 35 percent of current medical residents in the United States in 2010 (Kerr et al., 2017) .
The migration literature recognizes that the movement of individuals across national borders may be temporary or permanent. In some cases, like wars or famines, migrants may wish to return to their home countries when the crisis is past (box 3 in Table 1 ). However, this literature still views the contribution of highly skilled migrants (boxes 1 and 2 in Table 1 ) to their destination economy as the returns from the direct local application of their human capital (Sassen, 1990) .
MNEs, national systems of innovation, and highly skilled migrants
Over the last several decades, MNEs have been increasingly dispersing their innovation activities around the world, tapping into the resources available in diverse national systems of innovation (Cantwell and Mudambi, 2005) . These MNEs have created pipelines for the flow of knowledge and resources within their global internal networks (Lorenzen and Mudambi, 2013) . However, they rapidly recognized that transferring knowledge out of its local context (Szulanski, 1996) and integrating it across geographic space is an enormously difficult task.
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In this process, MNEs are increasingly using their subsidiaries to integrate knowledge from headquarters with that sourced from their local environment (Song and Shin, 2008) and the mobility of high skill employees as a means of enhancing the intra-firm transfer and integration of knowledge (Almeida and Kogut, 1999; Song et al., 2003) .
The large and growing number of highly skilled migrants in OECD countries provides MNEs natural stock of boundary spanners (Schotter et al., 2017) . For instance, major tech companies like Amazon, Microsoft and Intel are among the top recruiters of foreign-origin skilled workers in science and engineering in the US (NFAP, 2018). These highly skilled workers are embedded in the corporate network of the MNE, but almost always retain knowledge and connections in their countries of origin (CoO) (Chowdhury, 2016) . Further, many of these highly skilled employees of the MNE have an interest in returning to work in their CoOs. The phenomenon of "returnee" highly skilled employees therefore raises important questions yet another potential positive impact of migrants on the economies of their destination firms. This involves studying how they can serve as bridges to their CoOs and improve the functioning of the MNE's global innovation network.
Theoretical framework
R&D activities by MNEs have over time become more geographically distributed (Iversen et al., 2016; Scalera et al., 2017) . While, originally, R&D used to be conducted abroad only to adapt home-developed technology to foreign markets, it has gradually gained a more creative role in MNEs' technology strategy (Cantwell and Mudambi, 2005) .
Research dating back to the seminal works by Dunning (1956) and Buckley and Casson (1976) suggests that the very existence of MNEs can be explained in light of their unique ability to transfer, integrate and exploit knowledge in the geographically distributed intra-firm network.
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Unfortunately, the fact that MNEs are superior in accomplishing these knowledge-related tasks compared to external market mechanisms does not imply that intra-MNE knowledge transfer and exploitation occur effectively and with no effort (Gupta and Govindarajan, 2000) .
Consider the case of an MNE that is willing to source specialized knowledge that has been developed in a foreign country, to ultimately allow the home-based R&D office to integrate and re-use such knowledge for new technology creation. To source this knowledge (stage 1), the MNE can extend its R&D activities into this foreign country (hereafter referred to as the host-country),
for instance through the establishment of a local R&D lab or the development of knowledge-based collaborations with local scientists and engineers. Once the knowledge has been sourced locally (i.e., in the host-country), the MNE must find ways to bring this knowledge to the home-country, so that it can be integrated and re-used by inventors working in the MNE's home-based R&D office (stage 2). However, the integration of foreign knowledge in the MNE's home-based R&D office, could be hindered by substantial barriers.
First, the knowledge that the MNE wishes to assimilate from a host-country could be locked into the cultural, religious and linguistic context of this location (Bartholomew, 1997; Choudhury and Kim, 2017) . While this might not prevent knowledge sourcing (stage 1) since this stage occurs via R&D activities developed directly in the host-country (Singh, 2008) , it is likely to significantly affect knowledge integration (stage 2). Knowledge is context-specific and it accumulates in coevolution with aspects of its local environment (Nelson and Winter, 1982) . Thus, knowledge developed in foreign countries is the outcome of processes that have occurred in a context that is different from the MNE's home-country (Kogut, 1991; DiMaggio and Powell, 1991) . As suggested by Teece et al. (1997) , learning and assimilation become very complex when several parameters of the learning environment change simultaneously. Under this condition, the recipient's ability to 9 understand cause-effect relationships is hindered, due to a lack of supporting cognitive structures (Teece et al., 1997 In addition to increased casual ambiguity, knowledge that is strongly embedded in the location where it has been developed is also likely to have a significant tacit component that raises its stickiness (Szulanski, 1996; von Hippel, 1994) : while the codified component of knowledge moves easily, the tacit component associated with the underlying know-how can only be transferred via personal interaction and direct experience (Dasgupta and David, 1994; Kerr, 2008) . While these channels can be exploited by the MNE's inventors working in the host-country, thus favoring the knowledge sourcing process (stage 1), they are not available to the MNE's home-based scientists (stage 2) due to the geographical distance.
Finally, the MNE's home-based R&D office could also lack sufficient absorptive capacity and motivational disposition to assimilate and integrate foreign knowledge (Levinthal and March, 1993; Gupta and Govindarajan, 2000) . Previous research has demonstrated that the so-called "notinvented-here" (NIH) syndrome (Katz and Allen, 1982 ) is very pervasive in MNEs. In fact, units based in a particular country might be reluctant to accept knowledge inflows from peer units based in other countries as they lack the absorptive capacity required to understand and appraise the value of this knowledge (Gupta and Govindarajan, 2000) . Obstructing knowledge inflows from sister units could also be the outcome of a strategic decision. The MNE internal network can be conceived as a political coalition (Holm and Pedersen, 2000) in which subsidiaries compete for resource allocation and thus seek to gain visibility and bargaining power. Since intra-MNE knowledge flows are a key determinant of MNE units' relative power (Mudambi and Navarra, 2004) , managers at the MNE home-based R&D office could refuse any information inflows that might insinuate that they are less competent than other units in the MNE organization, as is typical when ego-defense mechanisms (Allport, 1937; Sherif and Cantrill, 1947) perturbate the organizational environment. Power struggles (Pfeffer, 1981) within the MNE organization could also induce managers at the MNE home-based R&D office to pretend that the knowledge accessed in the host-country is not valuable or unique to discredit competing units and lessen their potential importance (Gupta and Govindarajan, 2000) .
IB literature has documented that also the cross-border exploitation of the MNE knowledge does not happen automatically. To illustrate this phenomenon, consider the previous example and suppose that, once the MNE has managed to source and integrate foreign knowledge into new valuable technology, it chooses to exploit this asset abroad to better appropriate the related economic rents. The MNE's newly created technology could be incorporated into products, processes, functions and procedures (Dunning and Lundan, 2009 ) that may have a value in the host-country and other foreign countries. However, as previous IB research has widely documented, the exploitation of the MNE's technological assets in a foreign market requires significant adaptation to local specifications, manufacturing conditions, customer needs and technical requirements, and to the general competitive context (Blanc and Sierra, 1999) . Even when the technology is merely supplied to the MNE's foreign production facilities, it still requires to be tailored to country-specific regulations, codes and standards that might be in use in the foreign country (Von Zedtwitz et al., 2004) . In other words, to be effective, adaptation processes should be inspired by a profound knowledge and understanding of the foreign market and general business environment (Zaheer, 1995) . However, knowledge of a given market can only be gained by means of embeddedness in the specific market environment, and exposure to the broader societal characteristics which often remain obscure to actors that are distant from the target market (Meyer et al., 2011) . A lack of knowledge about foreign markets, and operations in these markets, hinders the MNE's ability to carry out successful technology adaptation.
The role of ethnic inventors in MNE's knowledge integration and exploitation
Previous IB literature suggests that in order to facilitate both knowledge integration and knowledge exploitation, the existence of ties channeling relevant knowledge that is embedded in the hostcountry back to the MNE home-country could be decisive (Gupta and Govindarajan, 2000) .
We contend that MNEs' ethnic inventors working in cross-border R&D teams can provide these ties. Specifically, we argue that when the ethnicity of these inventors matches the country where the other members of the inventor team are located (i.e. when the ethnic inventor's CoO matches the host-country of the MNE's R&D activities), the resulting ethnic ties may alleviate barriers to knowledge integration and exploitation, acting as channels that facilitate the flow of knowledge between the MNE home-and host-country.
Migration research has suggested that migrants and their descendants remain involved in familial, social, religious, economic, political and cultural processes that extend across distances and borders, even when they settle down in a given country of destination (CoD) (Basch et al., 1994; Faist, 2000; Portes et al., 1999) . These enduring ties that connect them to their CoO are preserved while migrants embed in their CoD, which renders their social capital transnational (Nowicka, 2014) . Transnational social capital helps ethnic inventors to retain high levels of absorptive capacity of the knowledge developed in their CoO (Zahra and George, 2002) , while simultaneously being able to integrate and recombine such knowledge with technological inputs originating in the MNE's home-country. In fact, ethnic migrants have a significant understanding of both the institutional contexts involved in the dynamics of knowledge integration (i.e., the host-country or CoO) and the context in which knowledge should be transferred and integrated (i.e., the homecountry or CoD). Because they are able to recognize and appreciate the value of the knowledge developed in their CoO, they are likely to be more open to and collaborative with members of the inventor team who are located in their CoO, thus being immune to the NIH syndrome (Katz and Allen, 1982) . The ethnic ties that link own-ethnic inventors to the CoO may also increase their motivational disposition to integrate knowledge originating from the CoO. In fact, own-ethnic inventors have no incentives to picture the knowledge originating from their CoO as poor and valueless, since this would also reduce the perception of their own competences in the MNE network. Due to cultural, linguistic, religious and institutional proximity with the other inventors, their presence in the team tends to facilitate trust, coordination and, in turn, learning (Boschma, 2005) , which are fundamental prerequisite for effective integration of existing technological inputs into new knowledge. The existence of ethnic ties creates a common background and facilitates the emergence of a shared working culture that are likely to reduce the amount of resources (e.g., time)
needed to develop effective interaction and communication routines. For instance, ethnic ties may be expected to reduce the likelihood of misunderstandings across team members and, in turn, increase the efficiency of the team's collaborative dynamics. Furthermore, the presence of an ethnic inventor in core positions in the MNE network, as is when the ethnic inventor works in the home-office, is likely to provide more legitimacy to the consistent minority represented by the foreign inventors, thus empowering its participation, favoring creativity and idea sharing, reducing the negative effects of social categorization and smoothing the social processes, so to ultimately increase its contribution to the knowledge creation processes (Pfeffer, 1983; Tajfel, 1982 2018), thereby being well positioned to understand and interpret the needs of the ethnic demand and the rules and specificities that govern the CoO general business environment. As a consequence, they may provide critical inputs to processes of technology adaptation. More specifically, migration research highlights that migrant workers actively seek to validate their "cultural capital" in their CoD (Erel, 2010; Nowicka, 2014) , thereby using their "ethnic belonging" via social and inter-ethnic networks as a resource in their job environment (Nohl et al., 2010) . In other words, migrant workers often leverage their ethnic origin as a valuable asset to improve their own status and role in the receiving organization. This suggests that ethnic inventors might be willing to exploit the opportunity to leverage their ethnic origin to acquire unique roles as facilitators of those processes through which knowledge of the CoO's habits, preferences, industry norms and local specifications is transferred to the MNE headquarters. This should facilitate the adaptation and exploitation of the newly-created technology in foreign markets and, more specifically, in the CoO market.
Empirical strategy
Data and methods
The objective of this paper is twofold. First, we aim at analyzing the role of ethnic inventors in fostering the integration of foreign knowledge in the intra-organizational environment.
Specifically, we test whether the existence of a specific typology of tie between the MNE's USbased ethnic inventor and inventors based in the MNE's host-country, i.e. the membership in the same ethnic community 5 , ameliorates the transfer and subsequent re-use of knowledge embedded in the host-country 6 into the MNE's headquarters. Second, we explore whether the integration of host-country-specific knowledge by means of an (own)ethnic inventor is also linked to the exploitation of the resulting innovation in that country market.
In order to achieve our research objectives we use USPTO patent data granted to US-based MNEs To implement our theoretical model, we follow the leading approach of using backward citations as a "noisy" proxy of knowledge flows (Jaffe et al., 1993; Almeida, 1996) . In the USPTO framework, patent applicants are legally required to fully list the relevant prior art to delineate the conferred property rights. Thus, citations make possible to track knowledge that preceded the moment of the invention (OECD, 2009) and has been used as an input to the new technology creation process. While useful for exploring knowledge flows, patent citations might contain connections of spurious nature. In particular, there might be the case in which knowledge flows occur without generating a citation or citations do not imply a knowledge flow (Jaffe et al., 1993) .
However, previous works agree that it is reasonable to argue that backward "citations […] are sufficiently correlated with knowledge flows to allow statistical analysis of the proxies to be informative regarding the underlying phenomenon of interest" (Jaffe and Trajtenberg, 2002: 379) .
The geography of innovation literature suggests that knowledge flows are strongly tight to locations and related geographical space (Breschi, 2011; Henderson, 1997) . The main empirical challenge associated to the analysis of the drivers of knowledge flows is thus to account for correlations that might come from the pre-existent spatial distribution of patenting activities and its evolution over time. Jaffe et al. (1993) have pioneered a methodology (hereafter JTH method)
to tackle this issue leveraging the information included in patent citations, and using two sets of patent pairs employed as case and control sets, respectively. Further improvements to the traditional JTH method have been implemented, proposing -for example-a higher level of detail in the matching of the technological classification of patents (Thompson and Fox-Kean, 2005 ).
More recently, research has focused on analyzing more fine-grained mechanisms underlying the pattern of knowledge flows (e.g., Breschi and Lissoni, 2005, 2009 ). In fact, it has been empirically documented that citations are significantly driven by various types of social ties (e.g. Agrawal et al., 2006; Breschi and Lissoni, 2009) . Within this strand literature, the role of ethnic ties between inventors is gaining growing attention (Breschi et al., 2017; Almeida et al., 2015; Agrawal et al., 2008 Agrawal et al., , 2011 .
Following the recent approaches, our methodology lies at the intersection between studies in geography of innovation and research on migration, by adopting an extended JTH method used also by Agrawal et al. (2011) . More specifically, we adapt the JTH method to match every backward citation to a control patent that perfectly mimics the technological and temporal distribution of their original counterpart. Selecting a counterfactual group provides us with a benchmark that control for the pre-existing spatial distribution of innovative activity across time and technological space. In other words, if the ethnic inventors play no role in facilitating the international knowledge sourcing activities, then we would not observe any significant disproportion in the probability that a citation link refers to an actual citation or a matched observation. Otherwise, we can use the estimated coefficients as a measure of causal effects of the presence of an ethnic inventor in cross-border knowledge integration phenomena. We discuss in details the sampling and matching procedures in the next Section.
Sampling and counterfactual build
For our empirical analysis, we select our sample of focal patents starting from the USPTO patent records collected in the public available database designed by Kerr and Kerr (2018) . This dataset contains information about industrial patents granted to US-based MNEs between January 1975
and May 2009. According to Kerr and Kerr (2018) conceptual and empirical framework, US-based
MNEs included in the sample are defined as public companies conducting global technology development via "entering into patenting abroad after first patenting in the US" (p. 10).
Exploiting commercial ethnic names databases and name-matching algorithms, the authors determined the probable ethnicities of the inventors listed in the patents (Kerr and Kerr, 2018 ; for more details about the matching procedure, see Kerr, 2007 and . The procedure distinguishes between nine ethnicities: Anglo-Saxon, Chinese, European, Hispanic, Indian, Japanese, Korean, Russian and Vietnamese. Ethnic inventors are defined as US-based inventors (according to the address of the inventors provided by the patent document), whose name can be matched to one of the previous ethnicities. For each focal patent, the ethnicity assignment equals the average of the ethnic probability assigned to each inventor in the research team. Therefore, we identify the ethnic base of the foreign-origin inventors based on the highest probability score at the patent level.
Since we aim at investigating the role of ethnic migrants in the intra-MNE knowledge flows, we focus on global collaborative patents 7 granted to US-based MNEs operating in knowledgeintensive industries and with at least one non-Anglo-Saxon ethnic inventor in the team. The selection of MNEs in knwoledge-intensive sectors is driven by some general considerations. First, the share of global collaborative patents with ethnic inventors with respect to the total US patenting activity has both higher levels and growth rates in these sectors than in the residual technological fields (Kerr and Kerr, 2018) . Second, these technological categories are related to the industries featuring higher levels of technology intensity and innovation (OECD, 2011) . Third, the high levels of mobility of high skilled workers in these sectors make them a suitable setting for studying the phenomenon at hand.
In order to pinpoint MNEs operating in knowledge-intensive industries we rely on the main technological category (Hall et al., 2001 ) of the patents included in each firm portfolio as recorded in the Kerr and Kerr (2018) dataset. Consequently, we classify a firm as belonging to a specific sector if it registers at least 20% of its overall patent stock in the related technological category during the period 1975-2009 (for a similar approach, Jiang et al., 2011) . 8 If a firm falls in more than 7 Global collaborative patents are defined as patents where at least one inventor is located within the US and at least one resides in a foreign country (Kerr and Kerr, 2018) . 8 Previous works used different methods to identify the technological specialization of a firm starting from its patent portfolio (Frost and Zhou, 2005; Jiang et al., 2011) . Given the distribution of the patents' technological classification one classification based on the previous criterion, we assign the firm to the more represented sector in the firm's patent portfolio based on the patents' technological category. For each patent, in order to identify the foreign country where the MNE's innovative activities took place (i.e., hostcountry) we use the most frequent location of non-US inventors included in the patent inventor team, following the procedure proposed by Kerr and Kerr (2018) . For the purpose of our study and the application of the JTH method, we also impose that all focal patents included in our sample cite at least another USPTO patent. Further, to build our sample we include both assignee and inventor self-citations to be able to explore the role of ethnic migrants in the intra-organizational knowledge flows, in line with the approach of Agrawal et al. (2011) 9 . More generally, previous studies have widely used self-citations to measure intra-firm knowledge flows (e.g., Frost and Zhou, 2005) , as they allow to capture the degree to which MNEs use knowledge developed in different units of their organization. However, we also perform robustness checks by controlling for self-citations and non-self-citations as we acknowledge that their citation patters might differ.
Additionally, in order to test the potential role of ethnic inventors in MNE cross-border knowledge exploitation, we recover information on the geographic extension of patent protection using the ORBIT database, provided by QUESTEL. In particular, we collect data about the patent family to which each focal patent belongs. According to the FamPat database provided by ORBIT, a family groups together all the patent documents referring to the same single invention. Based on the European Patent Office (EPO)'s strict family rule, the ORBIT FamPat database aggregates patent in our original sample, we chose a conservative cut-off and then we introduced an additional condition to create mutually exclusive groups. 9 It is worth noting that a self-citation (especially at assignee-level) does not necessarily imply an actual flow of knowledge between the MNE's subunits. On the one hand, knowledge may be transferred from one subunit to another via other more informal channels, such for face-to-face interactions, and therefore it does not necessarily materialize in a citation; on the other hand, a self-citation may be included even if not associated to an actual transfer or knowledge, but rather for accomplishing more strategic motivations. However, according to the argument of Frost and Zhou (2005) , we expect that, other things being, two MNEs' subunits frequently citing each other's works are also more likely to share and use their respective innovation compared to two subunits that do not cite each other's patents.
records from many Patent Offices across the world having exactly the same priority or combination of priorities (equivalents). Since each patent document is assigned to only one group, no single patent number may appear in two distinct families 10 . Because of the territorial nature of patent protection, patent applicants who wish to protect their invention in foreign markets are required to file an application in each foreign country in which protection is sought (Martinez, 2010) . Thus,
MNEs that plan to exploit their technological assets internationally either to supply the new technology to their own foreign production facilities or to incorporate the technology into products or processes that target the foreign demand can be expected to extend the patent protection into the foreign country (Blind et al., 2006) . We classify an innovation as protected in a certain hostcountry, if the patent family of the focal patent contains at least one publication in the filing office of the host-country or if the country appears as a designated state in an EPO, World Intellectual Property Organization (WIPO) or Patent Cooperation Treaty (PCT) patent document. Since the economic and institutional setting of the host-countries in our sample is highly heterogeneous, we also distinguish whether the host-country where the MNE sought protection is an OECD member state or not.
To implement the matching procedure described in the Section 3.1, for each patent cited by our focal patent we randomly identify a control patent among the USPTO granted patents that satisfies the following criteria: 1) it has the same application year as the backward citation; 2) it reports exactly the same USPTO technological classification (same number of classes and respective codes) as the backward citation; 3) it is not a reference of the focal patent. If we are not able to find any perfect match, we exclude the focal-citation observation from the sample. Our level of analysis is the pair of patent-citation and the described procedure leaves us with 316,050
10 For more detailed definitions of patent families, see Martinez (2010 
Regression model
We run the following regression, as our baseline model, by means of a Linear Probability Model 11 According to other works which used a similar approach (e.g., Breschi et al., 2017) , we privileged the use of LPM over probit/logit models, as the former provide a more direct interpretation of the estimated coefficients, which directly represent the marginal effects. Logit estimates, which provide similar results, are available upon request.
Throughout our analysis, we also introduce model specifications that include interaction terms between OwnEthnic and the other main regressors to test for any moderation effect of the existence of an ethnic tie between the foreign-origin inventor and the host-country where the R&D activities of the MNE take place.
In other words, we analyze whether the presence of an own-ethnic inventor in the focal patent relates with more intense integration of cross-border knowledge, and specifically with more knowledge flows with the host-country, than inventor teams with a generic ethnic migrant. All the regressions contain firm , application year and main technology fixed effects.
As robustness checks, we also 1) run a model that includes host-country fixed effects or ethnic base of the host-country fixed effects; 2) control for both assignee and inventor self-citations; 3)
perform a subsample analysis to test for heterogeneity in the assignee self-citation subgroups.
Finally, in order to accomplish our second research objective and test for any potential heterogeneity in the role of ethnic inventors in terms of exploitation of innovation in foreign countries, and more particularly in the CoO, we conduct a subsample analysis in which we split our sample according to whether the global collaborative patents are protected, and thus exploited, in the host-country/CoO. To control for potential heterogeneity arising from the characteristics of the host-country context, we further split the group of patents protected in the host-country by separating countries belonging to the OECD or not. In doing so, we seek to account for crosscountry economic, social and institutional characteristics that might influence the decision of the MNEs to protect the innovation in the host-country. citations to patents developed in the host-country). Moreover, the magnitude of the effect related to the integration of knowledge with a specific host-country base is greater than the integration of generic foreign knowledge as indicated by the size of the coefficients. Taken together, this evidence seems to point toward a pattern of international knowledge sourcing that emphasizes location-specific knowledge and, more specifically, host-country-specific knowledge, rather than involving a more geographically diversified set of knowledge inputs. While, from a theoretical Introducing the interaction effects of OwnEthnic with both Foreign and HostCountry further supports the theoretical interpretation of our results. In fact, Model 3 confirms that global collaborative patents with at least one own-ethnic inventor are associated with more intense crossnational knowledge sourcing. In Model 4, the positive and significant interaction coefficient also suggests that these patents specifically integrate more knowledge emanating from the CoO in the intra-corporate context. The combined interpretation of these specifications seems to confirm the own-ethnic inventor's role as reinforcing channel for international knowledge sourcing focused on a specific geography. More specifically, these results provide support for the key role own-ethnic inventors play as enablers of the integration of host-country knowledge in the intra-corporate network. The visual representation of the average marginal effects of the main regressors at different levels of OwnEthnic corroborates this assumption (Fig. 1) .
Results
The introduction of host-country or ethnic base fixed effects (Table 4) In Table 5 , we introduce controls for the instances where the focal patent cites a patent that is assigned to the same assignee (assignee self-citations) or where the focal patent cites a patent that shares at least one inventor in the inventor team (inventor self-citations). As discussed in the previous Section, the decision to include in the final sample self-citations (deriving from both assignee and/or inventor) enables us to capture intra-firm knowledge flows, which represent an important part of the knowledge sourcing strategies of MNEs. In their knowledge creation processes, MNEs, in fact, tend to include not only external foreign knowledge, but also knowledge developed within their organizational boundaries by host-country subsidiaries distributed in foreign locations. As a result self-citations allow to measure for headquarter-subsidiary or subsidiary-subsidiary knowledge flows, which represent a way through which MNEs internalize the knowledge output resulting from their geographically distributed R&D efforts. However, we acknowledge that the citation patterns of self-citations might differ from non-self-citations, and the analysis in Table 5 has a twofold objective, i.e. to show the robustness of our main results when controlling for the self-citation effect and to discuss more in detail the role of ethnic migrant in intra-firm knowledge flows. While patterns and significance of the coefficients are generally confirmed, the OwnEthnic coefficient loses significance in the specification which includes its interaction with HostCountry (Model 3 and 6). Furthermore, the limited changes in the magnitude of the coefficients compared to the baseline results also suggest that there exists a correlation between the main regressors and the citations being an assignee or inventor self-citation.
Therefore, we explicitly test for any heterogeneity in the phenomenon due to the nature of the citations, and we perform a subsample analysis separating the dyads over the assignee self-citation dimension. We specifically focus only on assignee self-citations (rather than also inventor selfcitations), as we aim at testing whether a specific intra-firm knowledge transfer mechanism exists.
In Table 6 , Models 1-3 show the results from a LPM regression applied to the sample containing pairs corresponding to non-self-citations, while Models 4-6 refer to the group of self-citations. The pattern and significance of the coefficients are generally confirmed, but interestingly enough the HostCountry*OwnEthnic interaction term is positive and strongly significant only in the assignee self-citation subsample. In this latter specification, the sign of OwnEthnic also changes with respect to the baseline model, but the average marginal effect at different levels of OwnEthnic is confirmed to be higher for the patents with an ethnic tie with the host-country (Fig. 3) .
Furthermore, the magnitude of all the coefficients is greater in this specification than in the group excluding all the assignee self-citations. Thus, these results demonstrate that the overall knowledge integration effect associated to own-ethnic inventors is bounded to the flows of host-country knowledge developed within the MNEs' organizational boundaries. In other words, the role of the own-ethnic inventors in host-country knowledge integration is mainly activated via an intraorganizational conduit leveraging the ethnic ties to assimilate knowledge developed in the hostcountry but within the MNE network.
Finally, we investigate the role of own-ethnic inventors in facilitating the exploitation of new technology resulting from the integration of host-country knowledge in the CoO market. In Table   6 , we split our main sample based on whether the MNEs choose to seek protection for the global 26 collaborative patents only in the MNE home-country, i.e. the US (Models 1-3), or also in the hostcountry (Models 4-6). According to our theoretical arguments, we should observe that, in the second subsample, knowledge integration from the host-country through the channel of ownethnic inventors is greater. The existence of this pattern would depict an association between the intensity of knowledge integration through ethnic inventors and the MNE's ability to gain access to information on the host-country market, industry norms and general business environment.
Specifically, it would signal a more effective process of adaptation ultimately leading to exploitation of the resulting technology in the host-country, as highlighted by an extension of patent protection. However, the empirical analysis does not provide support for such role of ownethnic inventors. In fact, both the OwnEthnic coefficients in Models 5 and 6 and their interactions with the other main regressors are not statistically significant in the subsample of the inventions protected in the host-country. In order to better investigate this result, in Table 7 we further split the group of patents protected in the host-country distinguishing countries being OECD members (Models 7-9) or not (Models 4-6). This procedure allows to account for cross-country economic, social and institutional heterogeneity of the host-countries, as some location-specific characteristics might influence the decision of the MNEs to exploit innovation in a certain foreign market. For instance, it is possible that while the MNE is willing to exploit the innovation in the CoO, it chooses not to extend its formal patent protection in that country simply to avoid being exposed to knowledge expropriation risks arising from a low degree of IPR protection in the country. Once again, the results do not provide any empirical support for the potential "knowledge exploitation" role of own-ethnic inventors. Moreover, the HostCountry coefficients (and thus the related knowledge integration phenomena) seem to be stronger in the case where the underlying innovation lacks IPR protection in the host-country (Models 4-6). Collectively, these final results confirm the lack of a significant moderation effect related to the role of the own-ethnic inventor in
MNEs' knowledge exploitation, regardless of the institutional profile of the country involved in the knowledge creation process. Thus, while recent literature suggests that migrants open up new markets for CoD companies, our analysis seems to suggest that own-ethnic inventors do not serve this function; they seem to act as effective carriers of technological knowledge, but not of marketand business-related information (Cowan et al., 2000) .
Conclusions
This study contributes to the nascent stream of literature on the contribution of highly skilled migrants to the knowledge creation processes of MNEs (Choudhury, 2016) . Answering to the recent call for greater consideration of firms in studies on migration (Kerr et al., 2015) , we show that the presence of an own-ethnic inventor in cross-border R&D teams (captured by global collaborative patents) triggers a disproportionate use of knowledge developed in the host-country within the intra-MNE network. This finding seems to suggest that own-ethnic inventors serve a bridging function between the host-and the home-country of the MNE.
Ethnic ties help to mobilize the knowledge inputs that MNEs source abroad via local R&D activities and that could be difficult to assimilate by inventors located in the MNE R&D homeoffice, due to barriers to knowledge transfer across borders and organizational frictions. Thanks to their enduring ties to the CoO, ethnic inventors enjoy greater exposure to and understanding of the context in which foreign knowledge has been developed; in turn, this provides them with absorptive capacity and motivational disposition to source knowledge from the CoO. As a consequence, ethnic inventors facilitate assimilation of knowledge that, albeit successfully sourced in the host-country, could face significant obstacles in its journey to the MNE home-based R&D 28 office. Thus, it could be argued that ethnic ties established through ethnic inventors complement knowledge sourcing channels based on MNE co-location with the foreign knowledge source, and allow to fulfill the knowledge integration process within the MNE network.
Additionally, our empirical analysis also clarifies that ethnic inventors' bridging function is limited to knowledge developed within the MNE. When sourcing knowledge developed outside of the firm organizational boundaries, even own-ethnic inventors cease to act as effective channels of cross-border knowledge integration. This confirms the superior role of firms compared to external market mechanisms in the transfer of knowledge across borders, and suggest that ethnic ties -per se -might not be sufficiently powerful to overcome the barriers that are inherent to the crossnational movement of technology.
On the other hand, the empirical analysis does not support the knowledge exploitation role of ownethnic inventors. In fact, we find no significant evidence of an association between the intensity of knowledge integration through ethnic inventors and the likelihood of exploitation of the resulting new technology in the CoO. This seems to suggest that own-ethnic inventors are effective carriers of technological knowledge, but not of information about the foreign market, its operations and the general business environment (Cowan et al., 2000) . Hence, this finding provides some preliminary insights into the recent debate on the content of diffusion flows activated by highly skilled migrants (Lissoni, 2018 Our study also has limitations. For instance, our empirical analysis does not allow to highlight potential variation in the contribution of ethnic inventors to MNEs' knowledge creation processes across first and subsequent generations of migrants. Moreover, we do not have information on communication and knowledge sharing systems that different MNEs included in our sample might have adopted, which could reveal the existence of firm-specific arrangements that may further reinforce or hamper the bridging function of ethnic inventors. Future research should continue to explore these issues and shed more light on the role firms, and particularly MNEs, as key actors that determine and direct highly skilled migration flows. 
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